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TRANSMITTAL FOR INFORMATION DISCLOSURE STATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Transmitted herewith for filing and pursuant to 37 C.F.R. § 1.97 is an 
Information Disclosure Statement, which includes the following statements, if any, 
required variously by 37 C.F.R. § 1.98: 

X Statement of relevance of selected cited references not in the English 
language which are not translated. 

Statement that selected cited references are substantially cumulative of an 

enclosed or previously submitted reference. 

Statement that selected cited references were previously cited by or 

submitted to the United States Patent and Trademark Office in a prior 
application which is relied upon for an earlier filing date under 35 U.S.C. 
§ 120. 



* Admitted only in California 
§ Admitted only in Virginia 



,2005 



Additional Materials Required Due to Content of Information Disclosure Statement 

Transmitted are the following documents in addition to the Information Disclosure 
Statement as required variously under 37 C.F.R. § 1.98: 

X Form PTO-1449 listing 18 references submitted for consideration. 

X A copy of 1 7 Non-US references listed on the Form PTO-1449. 

English translations of ( ) of the references listed on the Form PTO-1449 which 

are not in the English language. 

Copies of the following documents from the prosecution of a previous, related 

application: 

Form PTO-1449 AND INFORMATION DISCLOSURE STATEMENT; and 

Form PTO-892 



Additional Materials Required Due to Timing of Filing of Information Disclosure Statement 

The transmitted Information Disclosure Statement is being filed within one (1) of the 
following four (4) time periods: 

X Prior to the later of either three (3) months following the filing date or the mailing of a 
first Office Action. Accordingly, no materials other than those listed above are 
enclosed. 

Following the latter of either three (3) months following the filing date or the mailing of 

a first Office Action, but before the mailing of a final Office Action or a Notice of 
Allowance. Accordingly, to secure consideration thereof, one (1) of the following is 
also enclosed: 

Promptness Certification; or 

Check No. in the amount of constituting the submission fee set 

forth in 37 C.F.R. § 1.1 7(p). 

After the mailing of a Notice of Allowance, but before payment of the Issue Fee. 

Accordingly, in order to secure consideration thereof, each of the following are also 
enclosed: 

Promptness Certificate; 

Petition for Consideration; and 

Check No. in the amount of constituting the petition fee set forth in 37 

C.F.R. §1.17(i)(l). 
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IV. 



After payment of the Issue Fee. Accordingly, in order to secure consideration thereof, 
each of the following are also enclosed: 



Petition to Withdraw from Issue; and 



Check No. in the amount of constituting the petition fee set forth in 37 

C.F.R.§1.17(i)(l). 



C. 



Fees 



The Commissioner is hereby authorized to charge payment of or any deficiency in the 
following fees associated with this communication, or to credit any overpayment thereof, to 
Deposit Account No. 23-3 178. A duplicate copy of this letter is enclosed. 

X Any fee required in relation to filing of this letter or any documents transmitted 



The submission fee set forth in 37 C.F.R. § 1.1 7(p) in the event that 37 C.F.R. § 1.97(c) 

applies and the Examiner is not satisfied that any Promptness Certificate submitted 
meets the requirements of 37 C.F.R. § 1.97(e). 

The submission fee set forth in 37 C.F.R. § 1 .17(p). 

The petition fee set forth in 37 C.F.R. § 1 .17(i)(l). 

Dated this 27 th day of June 2005. 



therewith. 




Respectfully submitted, 



Attorney for Applicant 
Registration No. 37,246 
Customer No. 022913 



Telephone No. 801.533.9800 
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November 30, 2004 
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INFORMATION DISCLOSURE STATEMENT 
UNDER 37 C.F.R. $ 1.97 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Please find, pursuant to 37 C.F.R. § 1.98(a)(1), the enclosed Form PTO-1449 which 
contains a list of all patents, publications, or other items that have come to the attention of one or 
more of the individuals designated in 37 C.F.R. § 1.56(c). While no representation is made that 
any of these references may be "prior art" within the meaning of that term under 35 U.S.C. §§ 
102 or 103, the enclosed list of references is disclosed so as to fully comply with the duty of 
disclosure set forth in 37 C.F.R. § 1.56. 

Moreover, while no representation is made that a specific search of office files or patent 
office records has been conducted or that no better art exists, the undersigned attorney of record 
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believes that the enclosed art is the closest to the claimed invention (taken in its entirety) of 



which the undersigned is presently aware, and no art which is closer to the claimed invention 

(taken in its entirety) has been knowingly withheld. 

In accordance with 37 C.F.R. §§ 1.97 and 1.98, a copy of each of the listed non U.S. 

Patent references or relevant portion thereof is also enclosed. 

Statement of Relevance of References Listed 
Unaccompanied by English Translation 
Under 37 C.F.R. S 1.98fa¥3) 

In accordance with 37 C.F.R. § 1.98(a)(3), the following concise explanation of the 

relevance of each listed reference that is not in the English language and unaccompanied by a 

translation into English is provided. 

Japanese Publication No. 05-175225 : PURPOSE: To obtain a manufacturing method of 
an HBT of collector-up structure wherein a base resistance and a base.emitter junction 
capacitance are reduced or an HBT of emmiter-up structure wherein a base resistance and a 
base.collector capacitance are reduced. CONSTITUTION: An NPN type HBT of collector-up 
structure consists of a semiconductor layer containing the following; an N-type AlGaAs emitter 
layer 3 on a GaAx substrate 1 , a P-type GaAx base layer 4 which is formed on the layer 3 and 
has a band gap narrower than that of the layer 3, and an N-type GaAx collector layer 5 formed on 
the layer 4. When the above HBT is manufactured, a high resistance region 9 is selectively 
constituted in the N-type AlGaAs emitter layer 3 by implanting oxygen ions while using a first 
insulating film and a second insulating film side wall as masks. By an epitaxial re-growth 
method using a mask, the collector-up type HBT is selectively deposited and manufactures so as 
to be in contact with only the outer emitter layer 9 so as to be in contact with only the outer 
emitter layer 9 where a P-type GaAs outer bas layer 10 is made highly resistive and the base 
layer 4. 

Japanese Publication No. 05-291282: PURPOSE: To reduce a parasitic leakage current 
to a satisfactory extent by selectively eliminating a second insulating film, exposing an outer 
base layer comprising a third semiconductor layer and forming a base electrode in a self- 
alignment fashion and enhance high frequency properties, and especially a maximum oscillation 
frequency by further reducing base resistance dramatically. CONSTITUTION: Formation of an 
outer emitter high resistor layer 7 stabilized by oxygen ion implantation reduces a parasitic 
leakage current flowing during the junction of an outer emitter base. Moreover, the base 
resistance is reduced by connecting continuously a high concentration outer base layer 8 and a 
collector layer 10 to an inner intrinsic base layer 4 and making an epatixial growth based on a 
regrowth process and forming a base electrode 14 in a self-alignment fashion. This construction 
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makes it possible to reduce the base resistance dramatically and enhance a current amplification 
factor, high frequency properties and especially a maximum oscillation frequency. 

Japanese Publication No. 07-245316: PURPOSE: To provide an HBT which is high in 
operating speed, low in power consumption, and has excellent element characteristics by 
reducing the thickness of an intrinsic base layer under high controllability and reducing the sheet 
resistance and contact resistance of an external base layer. CONSTITUTION: A p+-type GaAs 
intrinsic base layer 22, n-type A10.25Ga075As emitter 24, etc., are successively formed on the 
central part of an n-type GaAs collector layer 14. In addition, a p+-type GaAs external base 
layer 18 is formed on the collector layer 14 around the base layer 22 with an n-type InGaP 
etching stopper layer 16 in between. The base layer 22, emitter layer 24, etc., etc., are regrown 
on the collector layer 14 exposed by selectively etching the base layer 18 by utilizing the etching 
stopper layer 16. 

Japanese Publication No. 2003-007998: PROBLEM TO BE SOLVED: To provide a p- 
type nitride semiconductor structure having a high hole concentration and low resistance and to 
provide a method of manufacturing the structure. SOLUTION: The semiconductor structure is 
constituted of nitride semiconductors doped with a p-type impurity. In the structure, a 
semiconductor 1 having a lattice constant al and another semiconductor 2 having a different 
lattice constant a2 are joined together in a lattice strain containing state. More than 5% of the 
dopant contained in the semiconductor 1 is activated. The activating heat treatment for 
activating the dopant is performed at a temperature of >600° C in the joined state. 

Japanese Publication No. 2002-305204: PROBLEM TO BE SOLVED: To realize a 
low-resistance nitride semiconductor structure, and to constitute a heteroj unction bipolar 
transistor high in current gain, using the nitride semiconductor structure as a base layer. 
SOLUTION: In this heteroj unction bipolar transistor, where a base layer constituted of an Mg- 
doped p-type INGaN is made between an emitter layer and a collector layer, In composition of 
that base layer is changed, according to the distance from that emitter layer to that base layer, 
and the depth of the acceptor level within that base layer is changed together with a band gap. 
Since holes are discharged at a high rate from the acceptor level, the resistance of that base layer 
drops, and a region where the positive poles are accumulated becomes an effective base layer; 
and since the width Weff is smaller than the width Wb of the structural base layer, the current 
gain rises (Wb/Weff)2 times (this magnification is larger than 1). 

Japanese Publication No. 10-065216: PROBLEM TO BE SOLVED: To decrease the 
ohmic resistance between a metal electrode and a III nitride semiconductor layer by setting the 
band gap of a contact layer, provided between the III nitride semiconductor layer and the metal 
electrode, to be lower than that of the III nitride semiconductor layer and specifying the thickness 
of the contact layer. SOLUTION: A buffer layer 2, a silicon-doped n-GaN layer 3, a lower class 
layer 4, a light emission layer 5 and an upper clad layer 6 are formed on a sapphire substrate 1 . 
A contact layer 1 1 and a metal electrode 7 are formed on the upper clad layer 6 of a III nitride 
semiconductor (AlxInyGal-x-yN, including X=0, Y=0, X=Y=0). The contact layer 1 1 is formed 
of the III nitride semiconductor (AlsInyGal-s-yN, including X=0, Y=0, X=Y=0), and the band 
gap thereof is set lower than that of the upper clad layer 6 and the thickness thereof is set in the 
range of l-50nm. 
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Japanese Publication No. 11-150296: PROBLEM TO BE SOLVED: To prolong a 
service life of a nitride semiconductor element and improve the reliability of the element by 
improving the quality of a p-type conductive layer, which the cost of the element is reduced and 
the productivity of the element is improved by making a heat treatment after the growth 
unnecessary. SOLUTION: A nitride semiconductor laser is constituted, by successively 
forming an undioped GaN base layer 12, an n-type GaN contact layer 13, an n-type AlGaN 
current injecting layer 14, a GaN light guide layer 15, an InGaN active layer 16, a GaN optical 
guide layer 17, a p-type AlGaN current injecting layer 18, a p-type Gan contact layer 19, and a p- 
side electrode 22 on a sapphire substrate 1 1 . The surface oxygen concentration of the p-type 
GaN contact layer 19 is set to <5 x 1018 cm-3, and the maximum value of the oxygen 
concentration near the surface of the layer 19 is set to a quintuple of the in-surface average 
oxygen concentration of the layer 19 or lower. 

Abstract of Article Entitled High Current Gain of 3000 for GaN/InGaN HBTs with A 
Rezown Base Layer : GaN/InGaN double heterj unction bipolar transistors with the re grown p- 
InGaN extrinsic base have been fabricated on SiC substrates. The maximum common-emitter 
current gain exceeds 3000 at the collector current of 20 mA for the 50 (im and 30 \xm device. 
Furthermore, the offset voltage in the common-emitter current-voltage characteristics has 
reduced from 5V to IV. This result indicates that the large offset voltage reported previously is 
manly ascribed to the degraded base ohmic characteristics. The regrowth of p-InGaN is effective 
to improve the characteristics of nitride heterojunction bipolar transistors. 



Dated this 27 th day of June 2005. 



Respectfully submitted, 



DANA L. TANGREN 




Attorney for Applicant 
Registration No. 37,246 
Customer No. 022913 



Telephone No. 801.533.9800 
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